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Tfc^T. mi^'Fti^mmitm^t s i -o^^i,zx 

Jma^^t^l:ffyy^(omm¥;^X'hl^ h^i^y^y 
y^t-^mttzli. :i^h^i^i^yyit-^i-t^t^'tts 

mmiM^txa--mmi:imt^xmb. uien- 
mmimi.zmm^ 1 1 hi,zm^imxnt &w 

[0001] 
[0002] 

m:ff^m^<mmtmm. m. f-y^ynxmiz 

[00 03] ±iaL/i^tt;*'7X3-M2?gtT{i, 
r:«3!?||5inJI«[tri-fey:J'-Sf?£f8fell2 2^, 199 

3^j i:j3v>T. ^(TimiHmi^m^tixii^. 



[0 004] micom:(m^myxa-h 
<r>mMj:mm^:^uzi>(r)X'h'o . ^Tx-imuz^-^ 
x^<^m^xmmm-r^, 

[0005] t-fMWiz. 2-y<7)imii¥&th. 20 
commbli. Thy :Lh^i^i^yy {Si (0CH3) 
4 : i^XTTEos bmi-ti ) RW^-y)l^urfU^ 

/Mhdfi'J^^y (CF3 (CF2) 7C2H4S i (OC 

H3) 3) mmLti:i^9y-Mm (m^Ammbm- 
h) b. ^mw^mmLfzJ^^ y-mm. imm 

\i. mm<r>iiy7.^-V<ryif.^bts:hmmx:h'0. m 

*wic{4. y-;%i<z<^y vm^wmm.m:H-7L h 

^^btiih)-miiyX(r)Wm-k^-^\.X\-^hh<r>X 

yxa^hm<7)zi^hm&iz^L. ^>yy-JUit^n 
^dtzibcommxhh, 

[ 0 0 0 6 ] -e Lxmz. ±tZ(7)AmWi&x/Bmm^W: 

-^tr, ±B<DTEO SRXfJ<-yj\^y^}JT)U^Jl^ h 

^i^iyyy(DMyi<.^m^m {W^^mitHii^y/-)\^ 
[0007] 

[^Cl] 

Si (OE * ) + 4H2 O > 

Si ( OH ) 4 +4 E • OH 



[0008] 
lit2} 



Si ( OCH3 ) 3 +3 H2O 



H Cl 



-Sr (OH)3+3CH3 0H 



[ 0 0 0 9 ] $ ^> ^z±Micox 0 {zm^-^fitz^- vmSi 

mWbLXcr>A'yxl.\,zm^-^h. 

[0010] mmz. ::i-hmm(m^^ixk.m^iA 
oo'c(cTM^t. wm^y^^^-vmmm-h. 
z.(r)m.mjMX'\t. 2mm.<^Kmmmt. los 
(4. miki±.t<zm^wz::i-vmm^^z^-^^fix\^h 



{4, x^y-y'Ht.stL/^^TE o s^l^^v^-7;^:t^r;^ 

^/Mh^i^i^^y ( (-fLl ) at/ {\\L2) co^jffl) 2- 
[00 11] 

[^1:3 3 



(3) 
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HO-Si-'OH H}0-Si-OH 



I 

OH 



OH 



HO-S; -O-S; -OH 



I 

OH 



I 

OH 



[0012] ±Mi<OX d m^$tif^%^^(7ym.^:iffy 
a-h (-b^S-y^X. 29%6^533'<-x. 19 

9 4^) bixm8i:mii^j:mmmi-i> 

[00 1 3] ^-f . Tb^xh^i^i/^y (S i (OC 
H3) 4) cr)X.^y-)V'mmzyi(.tm^mM^Mlf~:C0 

^Lx. A'yxm^^mmmfifzmi^i2 5 

0-3 5 O-CT'M^tTx h^Xhdfi'i^^y&S-^S 
[0014] d^iz. y)Vitur}i'^]VV V^l^l^y 

'mi.zmi.^mLtz^- vrnm^mji^^yx^zm^L 

tz^A 0 0-6 0 0'CtmtT±iBi7)*f-7X^i^>J 
[0 0 15] 

mmxm^^ixtzmmt'yxzi~ui. f-i6iE*i± 
^m^y •ymm^'k^■thi}yxa-hmm^:^^ 

m'yXa-Vim^LX\^hfz^. m^^fitzifyx 
3- hc7)affifittT'=5r< . ^mztX-y 'vm-t^LX 
V%l>^i:tc^O, mm-ifi^£A.^-bx^^X'm%LtztL 

xi>. yymtm^Lxmmimx'^?>b^^omm 
muzmfz^- hb^j:*).y 'ymmizw<x i^wm. 
mzmtiti:i-hm^j:i. 

[0 0 16] lt^l^j:ti^'^. ZCDimi^a-hii. 3 0 



0 mmz^j:i bmi< m^mmr ixitobwh 
tix^^h^K ±B<7)f^i<r>m:(r)ijmx'm^^titzm. 
it-3~b-c{i. muf32ox:x'i 5J^mm<ommix 
:^bcrmmm^8omn'iz^j:^x it o . 

[0017] tfz. lMl<r>m2<r)m^<7^mA^'&A'yx-3 

umi\<z\imk[zt£ y) . iMm 1 (^mm\bimLx 

-f. ^^X^^izi^l,z-tttiX\>'^lhifxm\^t: 

ib. A'yxmzi^-izy ym^^p^tnx^^^mK^ 
m^mmx-m^titzm^m' y x i,zm^xmmw& 

[0018] :^mi±±mm&^^m:i-^<^j:^ii 

mn'&^zmti^ bbhiz. ^^iz3o ovi^j.±comm% 
xhWi(.mmtztim^^<7)m^^mAi:ffyxa- h , 

m^<r>mm-mi:mmi-i^b i mb-ri i><r>xh 

[00 19] 

{wmmm-i>fzib(7^^m mhtz^ 

^cryWm^-VifS 0 O'CJiLhcOSMtiSV^TiOHA 
ttfc^tv^^ifccoilH*^. m<r>m^<nm^'&:ffyx-a 
-V>,zh\^X. y'ym\t-^<r)A'yXb<^^W^-^i:i^^ 
-\-^X'h -i. .1 1 < i <r)X% h:ib^^\^fzL, L 

coA^ma-h ^b^zx*). wi<.m^y ym^~ h^.^ 
S)*). mmm/mzmtihbbhiiz. ^(^izsoo-OiLt 
<7)nm%x'i>mrKm^mztLiwi<i:^yxa-ht:m^ 

ti:ibi3^-^mb^j:->fz. 

[0020] ^<r>mm^j:^&b Lx^mcomm 

yxa-hit. m}^mi±:^^b'rt:^'yxt^l,zyy 

m'yxb s i -o^^\izi.->xmm-^Lx\^him. 

[Q02 II ttz. ^%^mm^'&:ffyy^^~Ht. y 



I 
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[ 0 0 2 2 ] iit . :^mmm7m^'y^^-hc^jm 

[0023] 

[ 0 0 2 4.] 0 1 ii:^mmmmmicmtm^^ 

[ 0 0 2 5 ] HI {z^-fX 0 1;:, t-ff^-y}V^ur)V 

df;M b^i^i^^y (CF3 (CF2) 7C2H4S i (O 

CH3) 3) mmLit:L^y-)vm& (mamim 

^xhdfS/S/^y (S i (OCH3) 4: OTTEOSi: 

mj/mLmi^LtzoL^y-mw. (ot 

[0026] <X\,ZhUcr,amm^znLX r^?g<7)-a5: 
m\iLXamW.^cr>f^—y)VitX3T)V^)V^ Y^i^i^y 

[0027] ^iOf^. ±IBcO J; d 1=^/^ ywHkSii^c 

MLxmrnrnML. ^h\,zrmmconr)mMLx 

[0028] mziiwi. 0 \,zLxm^wzzi- m 

mM^ffyy^^-v^mm-h. ^ii. ^immM 
ti, i.tiLfzmk<^%'^hnmz. m^±.\,zm^^ixfz 

[0029] ^m^<7ywck<nmit. mxwmhfzi: 

f^—yfVifOTA^^JVy^Y^i^i^yyhT^OS 

(D'^yj-jv^^m^^z^tco^xh^. 

7;l^:tnT;P^;P;>< V^i^iyyyWfTEOScrmij^ 
-tmmWA^^^^LfzmzmiiZJ-^-yjVitxiT 



[0030] -ttchh. ^N-7;i'3i-nr;i^^;P^ v 

y T E O SX\i^m^m:h Lfzt^y^^mw.m<r> 
iStt^t:x^-;P^'-lc||*^'S)S. mf^sWm. TEOSC7) 

/-;wb-r ■&^^^4'^^:x;^/^df-3!)i^R< . t e o scojj 3 

-7;P:t o T;P^;i^pf h^i^i^^ytTE0ShS-|5lB# 

ioidt;. -\-^\,zj^~y)V^ur)V^)V^ v^i^i^yy 
awx. >'N-7;i':tnT;p^;Mb^>'5/9y**, Xf^ 

^X3-h*i]5V^fig (3 00°aXh) tC^fti^^n^cJ^ 
A'-7;Pjj-nr;P#;Mb^i^i^9>'3&J||^t"CL 

^ V\ ii7K14*i^i5ilT Ltd, 
[0031 ] ;tL(;:Mt-C*^HJ-C{4, n-yjv^uT 

^TEOs<0i^7y-;HI:i:S«'^fctf^r^Tv^ 

h\^x. :^'yx'^mt\m^\,zm^^-r^^tm 

'-V\,z^^tfzt^^X. A--7;i'^nT;l^df;M h=¥i' 

[0032] tnn. ^mmmmxu. m\:'m^^ 
'itt'thiiyy.bLx . TEos^m\^tzi!i^. 

m\zMzm.^ixti:>(^X\,iti:< . Mi.{f (CH30) 3 
S i OS i (OCH3) 3, ^f^{4. (C2H50)3Si 

OS i (OC2H5) ^mmmLtz^k. mm<zi,'o 

xn-^^^h:ibi.zi:.'>X:iS^x^m^LXhi:\-^> t 

fz. /fyy.tim&'^-thy -y^tmrn^^ts^Tii. 
y>- V^'yi^^))Vm (-0CH3) ^xb^f ^i/U;!/* 
(-OC2H5) i:7>y'fl:^M(CF3(CF2)n-: 

n\iottz\tn}±<7im.) mr)^-^<r)isammi 

[0033] mzmx\i. iMiLfzifwmwm^ 
yy.n-h (Dmm%mmkz-o\^xwmth . 
10 0 3 4] {mm 1 ) Tjvii 'J ^yMzmm:ffy 
X3- b ^^'t^t:^i,zm(^3mw.^hhtf>t^ 

mifz. 

[0035] 



(5) 
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CF3 (CF2) 7C2H4Si (OCH3)3 
( «y 1 b B&fB-r S ) 

TEOS 

7K 



mmi 



MM2 



mt. TE0SS:JII*^L^^, 
[0 0 36]<^:lC. 5cmX5cmX2mmc7);iy7X:K 
?r5cmX5cm <?)B*i?Mt::Si:t:=& I. J: -5 LT ^1 

TEOS 



20g 
1 Og 



CF3(CF2) 7C2H4Si (OCH3) 3 



:»-^t!t, <):t:. 5cmX5cmX2mm<7);^r7;^^ 
S: 5 c m X 5 c mCOffi*%?8tlC*aiC55: l> J: 0 H LTS 

t±iftz, ^.tiim^x-nmi. $^>t; 1 0 o'c-ci 0 

[0 0 4 0] »:fc^2c7)JtlKSI®ifctT. CF3 (CF 
2)7C2H4Si {0CU3) 3^^(7)WmMt:m'^ht:l^ 

^X'ii^^x\^^h(r>Thh, 

[0 04 1] ||2^JtKlli^J:LT{4, CF3 (CF2) 
7C2H4Si (0CH3) 3f)^imitX-5%mmirzXi^ 

y-)\^mm2 o o s u y •/ h;Hrjiff x:?y 

-;M Og. *1 Og. 2at/. iSKl gcoM-^«?g2:?S 

5 cmx 5 cmx 2mmc7);^*7;^^$r 5 c mX 5 c m<7) 

ffl*WMtcsifiic^s J; 0 txmm.iz;i(7)mmi>zim 



20g 
37g 
40g 
1 Og 
Ig 

[ 0 0 3 7 ] -e iXW^k. 3\^±if^iifz:^'y^mi: 

mSiX'^mi. $ ^>i: 1 0 o'cx' 1 o^^jDisrf^. 3 5 

O-C-C'3 Ot}m«LTX?7X«t:Sbktt;if7X3-h?: 

[ 0 0 3 8 ] c ::-c\ ^wn<^m7m:^y^:i~ 
tt&BS'^>*Hc:-ri.Jt*^tc, 2S«<?)il:«^ll^lrff=5r^ 

mm^^X:ffyMzmAimy:^^-h^i^mUz. 
[0039] 

40g 
37g 
1 Og 
40g 
1 0 g 
Ig 

m,mL. ^hizioo'cx'io^mtmk. 3 5 or 
■c'3 0 ztizx h ^m^ uz, 

[0042] a±.cox 0 i>z ixm^wz. :^^mM 

mm2coitm\t ix<7)m^^a~hc7)m&t tx. 
mzwrn^izmi-mmmsiz^jk-t. msn^^^oa 
-bt,zMLX3 2 o'cx'(r)^mm%'pt,zmLfzmx'\'^ 
i)Hz^izm-i>m^& (MmniAciizm-mmmi 
n) im^X'^hi)>iwibtih<^x'h*). -«twt3{4* 
i>znthmmt/^8omi:Tmi> tm-^t^+^-ch 

ht\<^d:itiztj:h, 

[ 0 0 4 3 ] II 3 <7Mm^(:>m'^^>^j:i. 0 iz. m^m 
a imi ff)mmi) x'im^tit:m^m^:^^-h 
mi smmx-mm^^htixLtdn^. ^mmm 

[0044]-:^-C\ CF3 (CF2) 7C2H4S i (O 

cm) 3M^mco^~hizmmtti^hi>i>zhmh(>r. n 

bCF3 {CF2) 7C2H4S i (OCm) 3(7)isttltz 

mmm (t^a) x-m^^nrzy -ym^t-^m^^TEo 

S 7 X i: it:t^^ tr V ^^r t COSE 

B3i:^l>. TE0Si:CF3 (CF2) 7C2H4 

(OCH3) 3(r>u-^mmiZ7iib^m^Mi^t\>^oim 
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[0045] ^zx'UiTxu. :^^mtmk<7)-:mx'm 

^t\^dmM*^i^mmmzii\^x±^<m^i>^t<7) 
:<^-XMz-^\^xmm^zmmti> . 

[0046]TEOSi:7>x ^-fl:-^!^!! 1 (OU-^mmiZyia 

^■k^zm\!immX'%ti:<^j:h (116 (a) X'n^^tltz 
mm.ifim(> (b) lcS^$li/^?§?gtc=3rS ) , :i^X\ T 

EOS ifi'mb-r^mi^ni^^Mt . 7 ymvcm 1 ^ 
TE o sc7)jp^^^5t)i-isiiji:^^ 0.3- 

XttW 'Oi-Ym.(7)mm.ifim:hixXLt.o . 
[00471 m.(r>i:oiizLxmVi::^^ntX 

^^tu^^-vm^miiizzi-YLxmL-tht . T 

EOS tTXf7Xi:^0TEOS <!0*®«(±{5 fc' 
^i:ii<^->■Ct^O, ^B#(CCF3 (CF2) 7C2H 
4 (0CH3) 3\ii^yJ-)VitLXCFl (CF2) 7C2 
H4 (OH) ^h^xhifi. •tTiZZff>^<7)m*)m'^X 

S i (0CH3) 3 (CH2) 



^th:itifX't^x<^j:h me (c)#Bg) . 
[00481 MznLx. ^%mffymiX\t. wsm 

OigV^7>y«^li-^1^5fetCjlI*^L (04 (a) -C 

5^§ii/c}§vSA^'ia4 (b) T'^$fLfcMc=$rl.) , ^ 
^t^TE0S?Mlc?gTtTV^I.:^v!a6. 7-yS^l:-^!^l 
TE0SOM:^*^Jll*3^PLJt3-h?S*^'f«^§ 
tih (04 (c)#Bi) , C:(7)3-h?et5:»W::3-b 

LxmL-thb. y ^/m-^t-^mmyxtmm-^L 
fzm^mvxmis.^ixh mA (d) , 
[0049] mmm 2 ) mzmxu. ±.m>mtm 
i\,zmi>wm.mx-3~Yi,zni,x. #!*ttSr*-r 
hm^mcoi,<r>b Lf:i-^cr>mmm^z-o\^xmm 

LX. y -/mit-^%i:^^<m^i<zs i^^LX\^hM. 

X'ht, 

[00501 TJ\^A V iivx\zwm:»'yx 3- h ^f^ 

mth-tt^^zm(r)3mm^ht>f^vhm\^fz. i 

[005 11 

20g 

(CF2) 6 (CH2) 2S i (OCH3) 3 
1 Og 



(mT7 >y«'fb-^2 fcB&S-r-l. ) 

TEOS 
?§?S8 X^y-;l^ 



mxso^mt. y-ym^mmmtt:, -eco 

f*. ^iO^?e[S:;^^-7--C'M«^$^i-CV^|,^?g7t:jD 
;t^v:«. $i^>l::SloTV^I.?§?0t8S-Jn;tT3O5i-JtJf 

[ 0 0 5 2 1 njs^j 1 1 nm^j:ijmx'zmmi 

[ 0 0 5 3 1 05 *^JIMo:^ratc i 0#Mt/:;3 

-hmcr)3 2 0'cmmMm^^^^i-. =&fc. 3- 

[00541 :mimX'\i. 7 >y*'ft:-^!|%2*^M*ffitC 



oitt;. 7«ytl'fl:^!H!i«os*S*>'i/7y-/HI:$ti. 
mm9 x^y-;i. 

TEOS 

(Si 0CH3) 3 (CH2) 2 (CF2) 8 (CH2) 2S i 

lOg 

?§?glO :s^9J—)V 40 g 



20g 
37g 
4 Og 
1 Og 
1 g 

<. immt.zmm^mm-i^bm'^1, ^-y 
X. mmi(m^myxa~hbimixi*)m^ 

[00551 JiLhcoj: 0 iz. mmm2X'ii. 7 -ym^t-^ 
v^bixm^i'ZSii^t?>h(7)im\^fztiK ^(ox 

mi,zXmyi(-myxa-ht:m^LXi>. m^X'Olt 

^m^^:-^-^^zmo^bmmb^j:i>fz>^. mmi. 

mtitimyi^m'yxa- hmi^b ti^X'^ h . 

[ 0 0 5 6 ] -eciT. ^(Ty^m^^i^mz^-t. tjv 

<7) 3 ?f ^>*» t*6fm . 
[00571 

40g 
37g 

(OCH3) 



(7) 
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[ 0 0 5 8 ] <^{3 . mmm 1 1 mm^j:ijmTz mm^ 

[ 0 0 6 0 1 'StJd. :$:m<^mmmi>Z}5\^Xii. 7 v-ft: 
mm^'ttS^'Fk tT, C F3 ( C F2.). 7C2H4.S i 
(0CH3) 3^ (S iOCH3) 3 (CH2) 2 (CF2) 8 
(CH2)2Si (0CH3) ^fflV^/i*^'. iittCflSS 

a. 7arcoh<7)^m^^xh^^x'hi>^timotx' 
yy. 'ey:]^h^i^i^yy^m^^xtB:^^ztiimot 

[00 6 1] 

mmmm ^mM^ziy\^xm\^i^tix\>^^m^m 
mmx\ ^'y:^^^cr>imbmmm^. z(>iz 



1 Og 

1 g 

y ymmf!itmm^j:m^m^h<7)x\ yymm(r> 
mbLxmx^t, 

10 0 6 2] tfz. :^mM^zj:im^myy^^-h<7) 
immx'ii. y yimmmi^^m'y^b s i - 
o^-^bx^^hcox\ miza-htmmcoyyim 
mmi'ktt^<nw\^^mimizitKx^< Lxi>.m 

hiimthb^(r>axhy^ym^b^j:^. 

mi ] :^m(7)m.myx^-h<DwmjMm 

[1121 tE0Sti>^:ffyX(7)X'^&m^1^M 
[US ] :^^m<r>m^^y:^a-h<7)3 2 O'Cii^St 

m4 1 ^mm<^m^my:^^-h<7)m:m 
[05 ] :^%m<^m^myx^-h<D3 2 oxmm 

me ] ^mc^m^myxa- h(7)m^m 
m7]^m(om^^;tfyxa~hmm.mm 
ma: m(7ym.my:^^-h<7)mxw^ 

1 y -y mit-mcoy ^mi^^tm^ 
2 

3 mm 

4 iiyXM. 

2 0 'Y'&o^ti-hm^'^td-ziiyx 



m2\ 



[05] 



Si(0CaHs)4 + 4HeO Si(OH)4+4C»HeOH 



(Si(0H)4RI±<DK*«*) 



il. SI. Sl<- 



-SI 



o 



At 

-0 » Q 



20 



\ — -0 
.0 0 SI-0\' ol / 



. 0- 



a 

(D 
T3 

It 



100 



80 



60 



40 - 



20 



J — u 



0 5 10 15 20 25 30 
mUlk^^ ( h ) 
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imi] 



TEOSi: 
( ^ « ) 




o 

a> 

ft 

12 
■1^ 



o tSfeA^Q- h 

ACF3(CF2)7C2H4Sl(OCH3)j 



100 
80 
60 
40 h 



• • f ♦ J J 

- O 



20 



J I L. 



0 5 10 !5 20 25 30 

mfm^m ( h ) 



[07] 



[081 



TE0SSt//<-7;u 
Lfc»a[{AjiE)'S-f^fiS 



*«yfiBH*x^>'-;u 
C}»fllL/::«-;X(B%) 
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[114] 



me] 




(b> 




(0) 




(c) 



Si{OH)» 


ll*Si(OH)» 




SKOH)*, 


sum ^™ 


»Si(OH>» 



(b) 




(d) 

I I I 

M-SHW HO-SHW HD-p-W 

fH f p n { ^ 0 » 

-SJ-«- S-8- fi-D- S-ft- S-<- SHh SHh 

I 

p 0 oa f D M ^ ^ 

0 D OH Q 0 I 0 0 

-5Hh SJHI- i-O- SHJ- sU- ihO- 9-B- 

1 I I I I I t I 
0 C M 0 0 0 0 9 
II • I i t I 

-51-0- ^QH «i»5ho-$H)- a-o-sHh 



I I I 

SKOHk SKOHli SK( 



OH OH OK QH OH OH OH 

-s!-o- sH>- i-iH SM>- ii-0- i&-o- i-0- si-c- 

(C) -i-0-5H»»^Si(W)i'*Ji-0H KO-SHS-ShO- 

QOffHtkl in i 

-S{-O-Si-0-SH)-SM>-Si'-0H» HO- ShO- 
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□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



